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^Sfftl- :-"5'"%'' v '7%°';$*^** higti strength concrete mixtures 1 rf 

-with .•■low water;' content, but which can still be effec- 
. r'tiveiy applied^., cectaan-corapositions can be added to ' . 

i^S^w ' miXtur^^^E^^-exainpl^ water-reducing agents can 
^irFX^&l* concrete'. mixtures to employ less vater, while . 
\V aclliev ±n9 ^ initial fluidity* An example of such agents 
is sulfonat^;(naph formaldehyde condensate??/ 

its only aid the : fluidity for a short 




the ..,ts^e.; required for .'the ^concrete mixture's to 
. B * .^ela^ng ^.the setting time of the concrete, the 

^ performance strength is unaccep- 



table long . ; - jM^UX ? } ; 



1 • An ^aqueous admixture composition suit- 
nrm ^ 1 « ^'.-concrete mixtures; 




'.../2 



28 



105S98/45 



Best Available Copy 




a water-soluble polymer coinpo^^';^ 
sit ion, ana .v • ^^^'»r?.v ' 



^^*V^,^V' /1 *^:?^^ 8S ^ Priding effectively*^ 
^tfti^ttmm»Atfe mixturSS:;.: said process comprising 




'A' 1 - 



: . :(a>.:: . providing ar solids mixture ofV;"\. , 



(b ) 



ID 



(2) 



a cementitipus binding agi^t^^ 

and - " : "::'-< . ' ^^^M^;- " 

an aggregate composition;' ' 



contacting said solids mixture with 
; a functionally: effective amount of 
■ an aqueous admixture composition :.. 
as defined in any of the preceding 
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PROCESS FOR PREPARING CONCRETE MIXTURES * 
AND A LIQUID ADMIXTURE THEREFOR 



This invention concerns the preparation of 
%C concrete mixtures. Included within this invention 
are dry blend concrete mixtures and liquid admixtures. 



Common concrete mixtures are mixtures of 
aggregate compositions , a cementitious binding agent 
and water. Such mixtures are employed in construction 

^applications iregjiiring high strength materials, such as 
in preparing walls, floors, ceilings, and support columns 

- 'and beams. 



10 



15 



.The strength of the .Concrete mixture is 
^F e f*^ eid to the Amount of water .employed in its preparation 
:|«^^ically r stronger concrete can be provided by employing 
;less water in the mixture. However, there are functional 
/j^" 1 '* tatiohs to .the minimum amount of wat^r which is " 
^required. Fori^exampikei: ..-t^e^coiiCEeitei ma^tuire can become 
too stiff to be effectively employed in its intended 
applications. 

f} : S' ; : ' ' f '" 7 f ', : - . 
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v,T6 provide high s^ength concrete mixtures 
with low Waiter. .-content/, but^wj^ch^cm still .be ^ef fee- 
tively :,appli" d f certain compositions can be . added to 
the nixtures^^For * example /i^attr^educing agents can 
^.enable ^conpre^e^mixt^ /less ;wat$r;^while 

"^'achiev^ fluidifc£^ agents 

" naphthalene^ 
agents only *S23|3ie -fluidity jfor, a short 
: ;v^pgg^ v; ;.c ; period of .time , and the ' concrete . mixture ..stiffens 
10 ' 



. * . • * : ■ , 




15 



rapidly after that period^ Tqther water-reducing com- 
positions, for example the lignosulf onates , \and hydroxy- 
carboxylic acid,, enable the concrete to employ less 
water and achieve fluidity, vbut such compositions also 
extend the time required for the concrete mixtures to 
set. By delaying the setting time of the concrete, the 
time required to achieve performance . strength is unaceep- 
tably long. 



<25.; 



Some of the teachings available with respect 
to concrete 1 disclose pumpable compositions having a 
V20 diapers ing^e^ and a gelling agent (U.S. Patent 
4,131,480) ^1^^1^ cellulose ethers or polyvinyl 
alcohol or/polyacrylic amide {U.S. Patent 4,069,0^62), 
.^iscibii^y^^Ste vhaving metJiylcellulose' water , and a 
chelating metallic compound Patent Kokai No. 

:i977r 90528 J ^^mdld!ing sand ^/mixtures having a rapid 
/ A | .vharding cemen^ agent, a polymer 

'^^C - 'water-rediicii^^- agent, and optional /components (U.VS. 
:P.atent 4, ,131/474), and additiye^ 
such as water; soluble cellulose.. ethers, dispersing 
f3p^> agents such 'as Jnapht^ and ah ti foam 



sucti&s risil icone (U-i^atent 4,265,674), 
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In view >f, the disadvantage? of known methods, 



•^it^is desirable , to; provide concrete|mi^^es and a. ■ 
'^"process.- for preparing them whi^^a^Ja:Tlow water;' \". *.* \ 1 ' 




■effectively prepared. 

^v^JStf ih orieVembodiment this •Invention is an improye- 

iment -in . a process? of ^preparing a . concrete mixture by . • 
.'• '.providing a solids mixture having ma jbr amounts of a 
10 coarse aggregate composition and a fine aggregate 

composition , and a cementitious binding :agent and then 
= Vcqniacting said. mixture with a wa^efeejucing agent and 
£$infyXs the improvement comprising: incorporating a ; .. _ ; , 
functionally effective amount of abater-soluble polymer 
15 condition into the solids . mixture whereby the resulting 
concrete mixture *as an extended time of effective 
fluidity over a concrete mixture of the same composition 
prepared without the incorporation of the water-soluble 
polymer. . J&y-s 

20 In a further embodiment this invention is an 

aqueous admixture composition suitable for preparing . 

- effectively fluid ^concrete mixtures, -the ..admixture 
cpi^sition comprisxng i"<a) a wa^r'^^ucing agent, (b) . 

' ''•a.:Va^'er)-solubie 'polymer composition'^and (c) water.; 

25 Furthermore, the agueous^admixture compos i- • 

txbn of .this invention provides ^e>sjkilled artisan 
.with. .'a ^.process for manufacturing concrete mixtures 
which have an extended time of effective: fluidity over 

. Concrete . mixtures io 

. j^^m^mm.-^-.-: •••• • 
30 : ^r>?hot;femploy the 
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aqueous >a<teiixture composition. . The procesjs^comprxses #v 
providi^p. solids mixt^e^of a cemehtit4¥u58;;binding 



agent7v?f^fiae aggregate^and^a . coarse aggregate,; a 
. con^c1^nf^tib*e solids \n2Scture with a ;fuhctioiiaiiy 
5 effectiyeFanount of.^eiagrteous: adrnxxtuxie^coraposition 

... — j _ ^ ^_ ^ . . _ _ _ „ - — „ - it« - ^xtional - water t 

xxture. 



of this -invention, and optxonally; additional water to 





•^^^Surarisingly^th^ihvention proyxdes .concrete 
mixtures and processes/ £ or preparing them .which have 
10 a low .water content, but wliich. can be effectively 
applied bvet an extended period of time jahd, which 
one effectively and efficiently prepares^j^on- 
crete.^xtures'p 

inventdon^can be employed in applications -in which 
15 conventionally prepared .concrete mixtures ^re employed. 
Such applications includev'j{.for exaiivle.,^'^e?preparationf 
of hi^h strength wallsVvfloors, ceilings^: and support 
columns and beams. ' /^.-?;-r' 

/**y '.\Mtoei : c^^ti^ous'5>ihdirig agent employed in 
20 preparing./the dry blend concrete mixtures of this 

invention /are those agents .. which can exhibits binding 
and adhesive ^properties iipbri /.contact wx theater. Such 
agents can -be,; for example^ahy;;of the pq rt land cements . 



A fimctipriaily. ef fectiyeM^p^t' Of the ^ cement itious . ' 
25 binding agent: can be anyla^unt which is Sufficient to 

bind all of the other components of toe concrete mixture 
togetier-^As ' Used hereirt^fjall vaxuounts :bt;:^e; concrete 
componentsjiire based on weight parts of cementi tious. 



binding :agent.;; > 

%-3 0 i , . - ■ . *r&t%IWAg9regate •compositi'ons ' .comprise,;lthe w'maj or - . ■ 

.coraponettt^O'£%tiie .concrete^il^xcaHy, more%than one 
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type:?of aggregate material is employed in preparing • 
concrete compositions,^. One .aggregate., can; be a fine 
aggregate which functions to impart volume -to the 
concrietiB^; .and imparts! -some element of strength. Such 



f ine^ggregates ''cah' : 'be^coi *d of . fi.iie .; particles - ' :•; 
These particles impart; yblume by residing between the ; 
panicles . of . cementitia.us.;^ agentfand t 

components of the concrete; • An examole of /a 




10 C-33; * A major amount of fine aggregate is employed in 
• the concrete mixture . A major amount is an amount 

which is greater than the amount of cementitious binding 
agent.,. Such amount can "vary ..and typically granges from'.- 
;••* : abou^.1.75 to about 3 parts, preferably about 2 parts 

15 based on weight of cementitious binding agent, although 
any amount which can provide the desired volume and can 
be bQ\md by the amount >p£ binding -agent:- is sufficient* 



• 4 



« ft # * 



• v A. second aggregate composition can be included 

to impart .the desired physical properties, such as 
20 strength, physical appe<^wce f electxo-conduc-civity and v% 
the like, to the concrete".;^ ^oSuch.an aggiregate composition 
is comprised of a major, amount of particles, which are 
larger^ . 
•rv . Such" partiqles can be v^O^t^ne quarter inch (0.6 cm) in 
25 diameter larger;; d^ application. . As 

in t^e'-Vfih^ coarse, 
aggregate ; is. ;;employed.?§^ucH;^^^ and 
•/■^i/ typipally ranges from^put Q .75 to about 3 , prefer- 

ably about 2 parts based on .weight of the cementitious 

30 binding .agent, although any amount which can impart the 

" ' ' ' 
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.;^^ : .ambunt of 'water is employed in preparing 
the".;cprw^ete ..mixture. .^hiipK4s'- suf ficient^o^activate 
the "ampun^^ a^ent .and to provide >n effective 

-typically ranges 
about 0*4 





tions is i sufficient^ :-lt;?is desirable to [employ the 
minxmum amount of water necessary to perform the func- 
10 tions. 

* » • 

• * . ...The aqueous admixture composition of this 

V invention is comprised ' <o f specialized components which 

.* ■■! perform certain functions in concrete mixtures which 

employ the aqueous . admixture . : Therefore, unless other- 
.15 wise: stated, .as used herein .the functionally effective 
amounts ■of;.:tix^'. components. "of the aqueous\admixture 
. refer to their respective functions in a concrete 
mixture, ;and not to a function in the aqueous admixture 

; : itseif:>#^ ' ' " 

• 20 The water-reducing agents employed in pire- 

; paring. / tte;..'. rf c.6ncre,te, mixtures of .this invention are 

. t^ose aire known to maintain 

t^e : fluid ^properties of the^co^ a iower 

• ■• . « /■''•"*&■<* o ■ ■■ * ^>^^S'^ '•*: - ' ~ % • . 

amount of ..water compared to the »£ luid properties of a 

25 concrete mixture Which does not. contain such agents. 
Such agents '^ris^beiieyed to aid. in dispersing the 
cementitiotis Tbiriding agent ^throughout the filler and 
aggregat^^aterials . Therefore, less water , is required 
to provided a Concrete mixture which is effectively 

> also 





ited 
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wa^rrreducing agents Vare ,the sulfonated melamine and 
: naphttalwe>forinaldehyde condensat^s^vibecause of their 
, : supe^x9r;!^ater-reducing>capacitxes . ^Stfch water-reducing 




of .:waterviyrequired =to>provide an effectively fluid 
concrete .^mixture by vat least about 5 percent r pre- 
fer^ly at'l percent, aiid^most preferably 

at least about 20 percent based on the amount of water 
requiz-ed^to/iprovi degree of fluidity in a 

concrete mixture which -does not contain the agents. 
The wite^ available and prepared by 

knovni^^tiiods... . *. /- 

; ... ... -.V <f: . ■ 

^■^^ water-r educing agents 

employed in the liquid admixture can vary and typically 
ranges ^from about 20 to about 60 weight percent, pre- 
ferabl^ 55 weight percent based 

on.total^ any 
functioliiii^ly .effective "amount which can provide the 
ef£ecrt^ve>degree of. fluidity to concrete mixtures 



containing "an , amount^ f$the admixture ^ is 'su if f i c i ent . 

-. v "^^A" minor moiifrtVof ;the water-reducing agent is 

. • • .^.^;^* ' • - ?i>^v5vv . . ■ 
employed £in- the dry blend/ concrete mixtures'. A minor 

amount ?;isv:an amount substantially less than the amount 

or ce^mentitious binding^ agent employed • ..-Such an amount 

can va^y^and typicall^rahges from abound..;? to about 

3 perqeht^J preferably about 1 percent based on weight 

^*.^f^BffiMHr*? s bindingj^agent, , although ^ahyEamount 
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10 



« * 



®5;^|^>- txme - .Wioji^^tlt^xs .also 'observed .that although, 
thele^f Active finid£^^ia > extended , ' such polymer s do . 
^v§5l|^ il ?- t v^ ron tAe^set^txine, • nor .' 'the; ..effective strength 
of^^^iardened co. cteteZ; >Such concrete ^mixtures 
e ?^ b ^:; com P ar ^ 1 «lcpmprefisive strengths to . concrete 
m ^ u ^ -.Prepared without" water-reduceirs and/or polymers * 



• polymers axe \tfae wairex--sol-' 

^ie^Wuiose etie^v^W^soliible^n^ural or. synthe- 

.fmff&K' : T* e > a^n^te^polyyinyl alcohol , polyvinyl 
ac ®*^^^- ^ he Poiyacrylaiiddes, and others. Preferably, 
a water-soluble celljuULose ^>ther is employed. Most 

20 • pr ^^^^ , hy( ^^ep^ .^^^^fe e . is employed. . 
' Sn 9^ .P^^mi^'SW^^^ Knowi-Sello^a; .For 

.?• ' f^^^S^^. -'^i^Ce^e^'^ing fee&eritk^or .example. . '.' 
' 2S ^^§SK^3**-^' ..a^^im^'^xi-d^-t^^ijie- a hydroxy- 

^•^;^¥.A^•.f u nctloI^^ly.|feffective ; amounts of -the water- 
.-;.:.fi.:,:', .• " s ^+^^53-i?? er . • is^pl^d:vvsuch ^amoiitit •'ds' sufficient 
Hft&l 0 " 5?a^i^^»^ff fe^^atSi^yrofTV^fe^ftte mixture:?' 

I^f-:-"-- ?Y^^P-»Wd ! -of tinte-.'V.;.'Stich-r.^]^rs. ' *r* fc'nW o ^ - ' 



ee 
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•w&^V'crtf trviorSekample, the aldehydes or 

, dialdehvdes vifewith olvoxal .bema nreferred for hvdro! 



we^wsjp&x&F glybxal ^feeing : preferred for,, hydroxy- 




K^^^-vteace^.^OTO%So t ; ?the * hydroikid^xs sufficient .to reverse 
the. crosslinking effect. '^Suitable cross linking methods 



10 are disclosed in, for example, U.S. Patents 3,489,719; . 

/• 4,321^(^|^^(^ 373, 959 1:^^^ '\ . 

r ;.;.;J'i'4j^^^puiil;.of water, is employed in. the liquid 
a^ixttire^iw&o^ittent of this invention to provide an 
effective,!^ df the. functional components. 

15.. Preferabl^ljiBUcli amount is /sufficient to form a solu- 
tion with .the water-soluble polymer composition to 
facilitate 'ntixing with the p their components of the 
. aqueous admixture. The amount ..can vary, and typically 
ranges from r abput; ; 40 to ^Mut;,80 ^eight percent of the 
20 . total weigh^|lf\^e any amount 

-H:siif f icieii^ .liquid mixture can 

distilled water be 
components of the 



^2jff?^^^ .added to the aqueous 

V^'^^dmixttif e /to^perriSim' 6t^eir#eSlrabie functions; For 
..;;;^, v ;.. example, ^uringVagxtation to -prepare the concrete 

^^^---^ . _ occur, 

amount -of ;ai r 

detract from the 

- -• ■ -r • ■^few :' 
It can therefore be 

?a<geht to the aqueous 
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•* '"-V.^^^^'i'J^i?*"* Suitatole ^a^^^^foajniii^ agents are those polymer 
. ; compositions known - to" inhibit the formation of bubbles 
. " .V^i^x:^^^^X^aa dl • - : duxr a ^A<g( a >! A ts? ' a ^^- 1 at ± oil. by -reducing its surface 
:: y '-j^eMipn/ Examples' 'arjs. the organic phosphates, polys i- 
5 V%loxiwffesV\:^ acetylenic ; aiblsV polyglycols and alcohols.. 
•'^^^ vary and 

,^.t^ 0.1 to about 5 weight 

^Vpericent about 0.1 to about 4 weight 

. ^Vj^ce^tf'pf the *otal:5yeight of the aqueous mixture, 
" 10 v^*ali^u^' f any functionally effective' amount sufficient 
; to inhibit the amount of bubbles which can form during 
• agitation of the. concrete mixture can be employed. 
V^SuchXagents are readily commercially available. 

^^f^r^-'^Tn'-view of the fact -that the water-soluble 
15 polymer ; compositions , especially the Cellulose ethers 
, :•; /catt^hicken aqueous solutions, it is desirable thax a 
\ amount of a viscosity reducing 

agent .Be . employed in the aqueous admixture . sui table 



20 



agehts^^ure those liquids which are known to be sub- 



mxscible with water. It is also advan- 
tageous that such liquids have minimal reactivity with 
the.;otheir -components'. of the admixture and concrete. 

t /Examples /of -such agents are the alcohols and alcohol 

i,*^ ■ . - . : 




isopropyl 
ene. glycol. A 



30 



functionally effective /amount of the yiscosity reducing 
^Oent; levari amount sufficient to reduce the viscosity 



of jthe 1 aqueous admixture itself to render it a more 
workable -liquid. Such amount can vary and typicrally 
ranges ;^r6m aibput 1 to about 5 weight percent, pre- 



/; \ from about 1,9. to about 4 weight percent based 




.^-,-_^lfeah' be employed. 
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■\ V^-4^jHxe aqueous admixture of this invention can 
be prepAr:6<aiin any manner; as. long as ypon addition to 
a /concrete mixture # the; components can be substantially 
uniformly ^dispersed thrbucrhout; The admixture can be 
in any^iguxd .form, Fbr^example, the components of the 
admixture ^can form a true solution in which the indi- 

viduiir^conrpbhents of the 1 ; admixture are ^substantially 

. V -.■ ■^&«jSyS. i t - • • *■*'•*" • • * • ■ - 
homogeneously di spersed ^.throughout the iiquid phase- 

Colloidal -'and' mice liar solutions are also suitable. 

The admixture can likewise be a mixture of two or more 

miscible liquids. Two or more immiscible phases are 

suit^^e^s^long as the phases are substantially stable 

for TO^pferibd of time " required for the addition to and 

dispe'rsl0^v4throughout the concrete mixture. Aqueous 

dispersions and emulsions are also suitable. 

- • • • ^ , :. , -^;f ' ; . < 

. - *■ f 9. - ■: -;t . ' 

-^#i9'As.wsed herein, the expressions "effective 
fluidity^ ^''effectively fluid 11 , and "effectively applied" 
refer to the fluid-like properties exhibited by the 
concrete ^mixture during preparation and application. 
An effectively fluid concrete mixture, for example, is 
a concretes-mixture which can be readily agitated to 
sufficiently ail of the/ components of the mixture, 

and whidtf|dah be readily ; workable to be effectively 
applied I ; ^An' ^effectively, applicable . concrete mixture , 
for exiinpie^Scan .be readily 'applied and can subs"ih- 
txally. adhere to the desired surface or structure. 
Such properties can be mehsured, for example, by the 
sluitp £6s^jias defined ii^^M^C.^143. In„.s.uch .a test, 
a concrete.jmixture is prepared and placed in the fru- 
stum of -a -cone- After a period of time, the cone is 
remoyed^5pnd^: the . distance jthat the concrete mixture 
drop? ' ls^^asured . The test ' /is repeated at regular 
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intervals «>?to;fluid concrete mixture drops after longer 
periods a'diistance close to . the distance it dropped in 

. •:.*>s[^>" * . •* *'>■*■.• * • 

; ,. v%: ,.the initiai^est.;^. When .preparing a concrete mixture by 

the process .this invention; ^and comparing its slump 
5 test results against a concrete mixture of the same 
; compos ltxpn'^but ^without ;jihe;. ip;cbrporation of the 
water-soltoiet'poiymer composition, the concrete mixture 
of this invention retains ; its; slump over time better. 
That is/'^Scnsajted a with the ^amount of initial slump, the 
10 concrete mixtures of this invention can slump closer to 
the initial -slump amount than do other concrete mixtures 
There fore/,, the. concrete fixtures of this invention have 
an extended t&ke of effective fluidity. For example, 
( the improved ^cpnferete mixtures can slump closer to 

15 their initial: slump compared with other concrete mix- 
tures after ;20 .minutes . preferably after .30 minutes, 
more preferably after 40 minutes, and most preferably 
after 60 ixnuteS' when tested according to ASTM C-143. 

;||T6 ?: ?prict^.ce the improved process of this 
20 invention;* /.the. : amounts of the ceroentitious binding 

agent, the filler material , and the coarse aggregate 
. . material aire Acoiabined to provide a solids, and pre- 

ferably a ^substantially dry \ solids, mixture. . By "sub- 
•. : \stantialiy$fl^ except for the 

2 5 1 jno x s tur e as sbc i a ted wi th , the : cpinpohents . unde r cd ndi - 

.••v. . tions of ordinary, stpir age ".and /application,' is added 

' ' '-i^MW^fV'. : :^%v^^ } C\^ :■. : . 
during the -mixing of these !coniponen ts . The water- 

r.-; >:soluble polymery Composition icarirbe incorporated into 
the solidsjmjtxture in.'any manner which can substan- 
30 tially unrformly disperse the water- soluble polymer 

throughout '^e^pLids mixture* Preferably, the water- 
substantially, dry 
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A —'■ ■ - mixed with the cemen- 

mixture can then be com- 




•reducing 

-polymer 

jfe^-^ agent xs xn a 



and 
mixture, 



or in;:*se^enc'e' with either the water or the water- 
10 -reducing^gent added first- Preferably, the water- 
. -reducin^^ent, and water , are added simultaneously, 
althbi]^ followed by the 

additxoa^'fSw is also acceptable, 

. "V :The compcfneirts .are mixed until a concrete mixture 
" MS- having ^e?Mesired effective fluidity is provided. The 

concrete Y^xtuire can then be employed xn xts intended 
,: ■ applicationv§;:?;V 



of this invention is 
useful .unjpreparing concrete mxxtures with an extended 
v?i ; 20 time of -e^& Such concrete mixtures can 




aggregate, and coarse 
]; v ^;^ tbVproVide a solids mixture/ 




aqueous 'admixture and r optionally, an additional amount 
of water ttOFiprovide an. effectively fluid concrete 
^■•niYfnrp^K^o^nn^r ,nf AHHition bf the aqueous 

not critical as long 
|p&tantially uniformly 
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v,> i dispersed throughoiit^the solids mixture. The aqueous 

- * ' ■ * <*'*J*J*V • 

:;£.;adnuxture and araountfof niix water can be added simul- 
Vjt^eously, or sequentially with either the admixture or 
a^mTi f iuat^r.' ,aH^aH vin-tVsai iv Within .the simultaneous 

method of addition wherein 
e,g., the water - 
_ polymer, or anti-foamirig 

: /iv>^agent^.are ' added. individually or separately to the mix 
^yater^ Also, in' they simultaneous addition embodiment, 
10 : ^the 'amount of mix water can comprise the aqueous admix- 

; ;;Jture ;pf the invention • Preferably, the functional 
'^K^^P^Qp^^Str'the water-reducing agent, water-soluble 
v. vpolymer and optional components, are combined initially 

admixture, and then the prepared 
15 aqueous admixture is added to the mix water. This 

MtU^d^of addition can substantially simultaneously 
\." ^.C^^sperse'.all of the "functional components of the 

.^dMxture uniformly .throughout the concrete mixture. 
wr > " ^'"Tteijamouzit 'of tie , aqueous admixture added to the con- 
#ri%W"' : ' 20/ ;-:^re^<ju'xture^caii ; ^ary ''and typically ranges from about 
V; ^ ,: / *' : &tpM£a .about o:i ..and preferably from about 0.03 to 
;^!'-' v .,'Xabbsiti >0; 07. parts-' per- part of cementitious binding 

*. : .r... -n^, --- ^ff ec t,ive amount is sufficient. 



* * m * . 
* • ■ • 




£ ^PO^si^ibjcaries an&1£Kei: :like can be added .to- - inhibiit..-the 
V^s^wgMtibp' of ..air /jbuBbles during agitation of the concrete 

Components, their method of 

^^^^^^^^s^^F^?^ x-ambuntfe^are:;^we 



to.lthe practice of this 
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v: ,V\ : The ' following examples are intended to illus- 
' Xtrat^ only, and not climit the scope of the invention. 




mixture is prepared as follows: A 
.5;r;6i^ mixture of about 11 kilo- 

: v "grams. Portland Type VI cement and about 1-63 grams of a 
\ ^;hydroxyprppyl metKylcellulose having a hydroxypropoxyl 
y. molar substitution "from about 0.1 to about 0.35, and a 
methoxyl degree of ^substitution from about 1.1 to about 
10: 2 f :and a .viscosity, pf about 4000 centipoises measured 
^,:At^^ 6 a^as a 2 percent solution is provided. This 
mixture ...is intimately' mixed in the substantially dry 
form . with about '23 (kg of sand acceptable under ASTM 
C--33, and about 23 v 'kg of gravel comprising a major 
15 amoitot : t o£ partieies" greater than- about thr>ee-~ei.ghths 
iw^(0y9 % cai) ih^^ameter. About 3. .5 g of an . air- 
Grace AEA^ by the W.R. Grace 
air content of 5,5 percent 
iriphelfina^^ To this substantially 

20 homogeneous substantially dry mixture is added about 



kg of 




25 



■■■W^aSfe^?A v -- The Vli^id Components are substantially mixed 
:;Wi^^e>.$ubstantiiailly; dry components to provide an 
eff^ctliVely fluid "Concrete - mixture. The concrete 
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.A;;.cohcrete mixture is prepared by mixing 



• * » 
» « 4 

r « » 



>--^v^? et ^r r ^^substantially dry state about 11 kilo- 
A^lS^^^? £ .P^?^i?? d . TYPe 1 cement, about 23 kg of sand 
^^W?^^ 1 ®:^^ -ASTM C-33, and about 23 kg of gravel 
^U^^cpmprising ptoticles greater than three-eighths inch 

About 10 g of an air-entraining 
AEA®. by the W.R. Grace Co., is 
^^fr^^ed to proy^e an air content of . about S percent in 
.final concrete. mixture. To this substantially 
i J^?^ 0 ^eneous ^d idry mixture is added about 219 g of a 
'^0 s W^ & ^ ed G ^ £o ^ ate<1 na P hthal «ne formaldehyde liguid 
'^^^S^^ Trre ^ i ^^ ent known as ICI Mighty 150® available 

;^i^K8^S^ 1 ^M^^ CSLt C °" and about 4 ' 4 k ? of water. 
' 1 ^j|>^j^ ^ ^^5? ne . n ^ e mixed to provide an effectively 

.^^r^?*/ ^oncjretie^mlxtiiire, and the mixture is subjected to 

to ASTM C-143- Its slump is 

; : : ^r^EVf^'* 8 ^®^ at -teii minute intervals over a ninety minute 

• .♦• ■,■ v'.v^'}j..«i^iii'v-i' 'l • •_; : '' s ". ' ." 
• . #&g$Q£S£2£ • The /results are compiled and provided in Table 

i^^^^pN^- colwutt :: :.Coinparative A*. 

-^PF : •• • • • 




. v"! V'*' v * 





-17- 



Best Available Copy 




-18- 




Comparative A 
. Inches (cm) 



• * m 



SO 
60 
70 
80. 



(17.0) 
(15.2) 
(14. J) 
(12.7) 
(10.7) 
(8.9) 
(8.9) 



7.2 
6.0 
4.2 
2.7 
2.5 
1.7 
1.5 
0.5 
0.5 



(18.3) 
(15.2) 
(1017) 
(6.8) 
(6.4) 
(4.3) 
(3.8) 
(1.3) 
(1.3) 



*Not.an example of the invention 



The data : in Table I illustrate that the 



: >. according to this invention 

• ^•::.^^0^J^S'3a^6:^i) retains its slump after twenty minutes, 
"11^: mixtures (Comparative A ) of the 
•^v : Y^?i^-COii©ositoVnts«bu't which do not incorporate the 
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y » □ AA xwa^ polydimethyl siloxane anti- foaming 




Antifoam by The Dow Corning Company, 
dark-brown thick syrup- like 



' ^^^^^^^ ' 



^^ftSStK^/^--^. Liquid admixture "B" includes a viscosity 

*VtVducerjind is prepared by combining i.65 g of a hydroxy- 
propyl methylcellulose having a hydroxypropoxyl molar 
10 substitution from about 0.1 to about 0*35, and a methoxyl 
' ■ degree of substitution from about 1.1 to about 2, and a 

? . ^^scosity ; of ^out" .400^ centipoises measured at 20°C as 
! "a.{2 as Metbocel K4MS by The Dow 

\ - ^ g of distilled water, 219.5 g of 

15?; a^siilfonated naphth formaldehyde condensate sold 

as; : :I,Ql^Mxghty 150 by ICI America Company, and 5 g of a 
silicone : pQly*<Jimethylsiloxane anti foaming agent sold 

^ The Dow Corning Company, and 15.4 g 

of isoprppyl alcoholl The liquid admixture is notice- 
20 i^l^less Viscous than liquid admixture "A". 



: '"'<\v" : . : : .^^H-^--'&VA concrete ; mixture , Sa 




Sample 2 f is prepared by 

about 
sand 
gravel . 

greater than /about three-eighths 
About 385-2 g of liquid 
iV about 4l'4. ; ^kg'.;'.6f mix water, \ 

L—sub^tan* 
and gravel 
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The concrete mixture is subjected to a slump 
c^Ftest according to ASTM C-143, and its slump is measured 
: 7 ^ over a ninety-minute time 

\ period. The results are compiled and provided in 

; .v^s^-Tabie II under column Sample 2. 



.&fe/' ,: : v - A ^second concrete mixture, Sample 3, is - 

•^V^^pirepared as above and 403.7 g of liquid admixture "B" 

is added in the same manner as in Sample 2- The concrete 
: V J^^'toxture is subjected to the slump test. The results 
id^:.are provided in Table II under column Sample 3. 

Comparitive B 

-.:v»y " . ' . • * " •V.'- ■ 

' v A concrete mixture is prepared by mixing 

'-'^^tjogether in a substantially dry state about 11 kg of • 



• * 



Portland Type I cement/ about 23 kg of sand acceptable 
under ASTM C-33, and about 23 kg:, of gravel comprising 
'!i5v£j^articles greater than three-reigths inch (0.9 cm) in 



. diameter. To this substantially homogeneous and dry 




^ageiit sold as far ace Air Entraining Agent by the 
\ -'^^^.JR. ; Grace Company, and about 4-5 kg of water- The 
. iM^t^r^^onents' " 'are :mixed* until an >f f ective concrete . mix- 
...-^:.<'v.t^mStMre-.'is provided The mixture is subjected to a slump 
/ X and its slump is measured 

V'v over a" ninety-minute period 

:, ^f.! ? ^^^e" , results are ^compiled and provided in Table II 
• \ . v • • • :> ; >^®unqer co~JaEmrcr€&mpa^a&3: 





•.; • •.-•X'p- :'v.' .-, ■ 
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Table II 



Slump 




10 



\.. % ^S^ple 2 

Admixture A) 
inches (cm) 



. Sample 3 
(With Liquid 
Admixture B) 
Inches (can) 



20 

*%0 



io ; : 



■4b 
so 



60 
70 



7.5 V (I9;i) 

7.7 (19.6) 
V.7..V (19.6) 

■••••J't'.v.. 

7.7 . (19.6) 
7.7 ; (1.9.6) 



8.0, .(20.3) 

'• .••■'-/.■.^••.•■*;v. 

7.7l : U9.6) 



6.5 
7.2 
7.5 
7.5 
8.0 
8.5 
8.0 
8.2 



(16.5) 
(18.3) 
(19.1) 
(19.1) 
(20.3) 
(21.6) 
(20.3). 
(20.8) 
(20>3) 




Comparative B 
Inches (cm) . 

"s'.\'v.. 

(18.3) 
(15.2) 
(10.7.) 
(6.8) 
(6.4) 
(4.3) 
(3.8) 
(1.3) 

(1.3) : 



7.2 
6.0 
4.2 
2.7 
.2.5 
1.7 
1.5 
0.5 
0.5 
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'tt^i^fffective - fluidity better after twenty minutes, 
tharyli^oiicrete mixture Which is not prepared by adding 
t^e^admxxture of this' invention. 




•too 



.3^ 



/3 






.-, • : ;j'vi#;;--.. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:.: 

1. An aqueous admixture composition suit- 
able for preparing effectively fluid concrete mixtures, 

\ said admixture composition comprising 

* : <a) r a water- reducing agent, ; ^ 

' I ■ 5 ;^ J . ./(b) a water-soluble polymer comppr 

sit ion. and 
(c) water. 

2. .The liquid admixture composition accord- 
;..* ing to Claim 1, further comprising 

X.O . y ; effective. ampunt of an anti- 

• . \ " ( -f earning agent. \ 

>. 3 v v . , ^.^^e liquid admixture composition accord^ 

: : ing 4 %o Claim' i ; of : *<2, further comprising a .viscosity '/!::/ 

15 .--5 v.- **"lVS -The liquid admixture composition "'accord- 

. >a <'ing>to^jClaiB'I;/..tiher^ein said water-soluble polymer 7 

-soluble ceIlulo^e~e:ther^ 



■•.-.;>• :^: y ;iCPjappsit'ion is /abater-sol 



. ^;>;>TOe t ^r^j^id^ admixture, composition 'accord- 
iftj?i>S™^jffein 'said .wafer ^soluble polymery's fe'a v 

vis comity 




derivative • ;■; : v 
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6. The liquid admixture composition accord- 
ing to Claim 5, wherein said cellulose ether is a 
hydroxypropyl raethylcellulose, and said viscosity 
reducing agent is isopropyl alcohol. 

S • X- 7 * lhe liquid admixture composition accord- 
ing to Claim 2 or ,3, wherein said water-reducing agent 
is a sulfonated naphthalene formaldehyde condensate, 
said water-soluble polymer composition is hydroxypropyl 
methyl cellulose, and said anti-foaming agent is a 
10 silicone polydimethyl siloxane. 

i ... 

8. The liquid admixture composition accord- 
ing to "Claim 7, wherein said viscosity reducing agent 
is isopropyl alcohol or triethanolamine^ 

9. The liquid admixture composition accord- 
15 ing to Claim 8, wherein said water-reducing - b ent is 

present from about 20 to about 60 weight percent, said 
water-soluble polymer composition _j present from about 
0-1 tor about 0-7 weight percent, said anti-foaming 
agent jis piresent from about 0,1 to about 5 weight 
percent, said water is present from about 40 to about 
80 -'-J?*^ 1 * percent, and said viscosity reducing agent is 
present froni . about 1 to "about 5 weight percent based oh 
total ^eight of the admixture. r ; \ 



20 



25 



'io^/jVviV*: T * ie Iffl^id admixture composition accord-' 
ing ; ;cla|.m'9, wherein said cellulose ether is .temporarily 
crossiiaked -with, a^di^d^yde:. 



The liquid admixture 





'^y?fevfc;?J-vV ' • ..... 

33,297A-F -24- 



Best Available Copy 



-25- 



:12~ The liquid admixture composition accord- 
ing to Claim 11 r further comprising an amount of a 
hydroxide Composition sufficient to reverse the cross - 
-linking of said cellulose ether - 



'■{ ;ji3;. The liquid admixture composition accord- 
ing to Claim 12, wherein said hydroxide composition is 
ammonium hydroxide. 



^J4. A process of providing effectively fluid 
concrete mixture, said process comprising 

(a) providing a solids mixture of 

. : ^ . <1) a cementitious binding agent, 

and 

(2) an aggregate composition; 

(b) contacting said solids mixture with 
a functionally effective amount of 
an aqueous admixture composition 
as defined in any of the preceding 
claims . . 



151 VThe process according to Claim 14, 
further comprising . 

(c) -contacting said solids and aqueous 
admixture.; wi th an additional, amount 



of water /sufficient to provide ah 
e f f ective^ concrete [ mixture . 



^^^^•^".yin'a process -preparing a concrete 
re.Jxvijarofcidina a solids:fmixtiire having ft* j or ' 



..amounts bf : ?a^soarse aggregat^pmpbsition and a fine 
aggregate/ composition, and a-rpm^nfitiAnc >^r./H™ 
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agent; and water, the improvement comprising incor- 
porating^ a .functionally effective amount of a water- 
solubl^;polymer . composition into said solids mixture 
whereby^eirresuiting concrete mixture has anVextended 
time of effective fluidity over a concrete mixture of 
the same- coi^osition prepared without the incorporation 
of the wat^rrsoluble polymer. . V 



17. The improved process according to Claim 

16, wherein said water-soluble polymer composition is a 
10 water-soluble cellulose ether. \ 

v 18. The improved process according to Claim 

17, wherein said cellulose ether is a hydroxypropyl 
raethylcellulose ether. 



15 



20 



19; .The improved process according to 
Claim 18/ wherein said ceraentitious binding agent is 
Portland cement, said fine aggregate is sand acceptable 
under Asira : C^33 , and said coarse aggregate is gravel 
having a : majority of particles having a larger diameter 



than the filifer material particles. 



• v;%4^?^> ! . T ^ e improved process according^ to Claim 
.16 or i9; wgcein the water-soluble polymer 'composition 
is a substgnfeially dry powder and is intimately 'mixed 
with the :Me|itdtious binding agent, and sai^ntimate 
mixture isgjen mixed with the fine aggregate^and - 
coarse aggregate. 
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:v compared tp.,' the water required in preparing an.'equally 
^ ^V: . effective lyVfiuid concrete mixture without the /addition 
• y of saxd water- reducing agent, --v^a 

,/*^^-\ ' : * 22l^<The improved process ■ according^a^^: - . 

•i^:^5^ aim 21 w ^"^. about 1 weight part of said portl and 
:, ]?/^^^®"? n ^* 1-75 to aboufe:? parts by weigi&?of • 

^0\ s ^ ia fine aggreigate, from aboiit^;7S to about l^pajts ■ •.. ' 
; by weight p'f; said coarse aggr^&ateV from .abou%Jd;^;to 

about 0,7 parts by weight of water, from about -0.3 to 
.10 about 3 percent by weight of cement itious binding agent 

of said waterr reducing agent, and from about b/oi;.;to 
- : about 0 . 1 weight percent by weight of cementi€xous : " 

binding agent. of said water-soluble polymer >re employed. 



15 



20 



23/ A concrete mixture of any of the pre- 
ceding claims , wherein said mixture has a slump value 
closer to its;|initial slump value after twenty minutes 
compared tio the f corresponding' slump values of a con- 
crete mixture prepared without the . incorporation* *'d f the 
rwater-soluble^poiymer composition, said slump valued 
being measured-according to ASTM C-143. 



^ 2 f^f^^ ' improved . pittkgs'xif claim 21 "whlsrein 




. PHIliLIPS ORMONDE yAND FITZPATRICK ' . **;j£*S'V 

/ Attorneys for*'-&V' "'<> "- ■ : 
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